In a two year prospective survey of outbreaks of salmonella infection in hospitals in England and Wales 55 outbreaks were identified. Reports of investigation of these outbreaks were reviewed for evidence of food borne infection and cross infection. Food borne infection probably accounted for only six outbreaks, but these made up 40% of the 15 outbreaks in which there were more than five patients and staff with symptoms. Person to person transmission was the probable mode of spread in most outbreaks.
Introduction
Outbreaks of salmonella infection in hospitals are of major public health importance for several reasons: they are relatively common, accounting for about one third of all reported salmonella outbreaks occurring outside the home'; hospital services may be seriously disrupted or halted2; patients, especially the elderly' and infants,3 are at considerable risk of serious morbidity if infected; and hospitals may become the focus of infection with strains possessing multiple antibiotic resistance. 4 Such outbreaks attract considerable interest by the mediaespecially when deaths have occurred-and are usually dramatised as food poisoning. In only 24 Correspondence to: Dr S R Palmer.
Method
Outbreaks of salmonella infection are routinely reported to the PHLS Communicable Disease Surveillance Centre by PHLS and hospital microbiologists, but to ensure that coverage was as complete as possible during the study period letters were sent to all microbiologists in England and Wales informing them of the study and asking them to ensure early reporting. The definition of an outbreak was: "The occurrence within a hospital of two or more cases of the same serotype or phage type where there was evidence that the cases were associated within the hospital."
Some outbreaks not reported to the Communicable Disease Surveillance Centre came to the notice of the Division of Enteric Pathogens at the PHLS Central Public Health Laboratory, Colindale, and these were added to the study. Data from each outbreak were sought using a standard form, which was completed by a member of the study team after visiting the hospital or by the hospital microbiologist or control of infection nurse when a visit was not possible. When such reports could not be obtained data were collated from laboratory reports, telephone interviews, and letters.
Results
Between July 1980 and July 1982, 55 outbreaks were ascertained. In 26 outbreaks forms were completed, and details of other outbreaks were available only from telephone reports, letters, and routine laboratory reports to the Communicable Disease Surveillance Centre.
Sixteen of the outbreaks (29°o,) were in geriatric units, 11 (20%) in maternity and baby units, eight (15 0,,) in paediatric units, seven (13 %) in psychiatric units and hospitals for the mentally subnormal, and 13 (240o) in acute medical, surgical, or mixed units and operating theatre suites. On average, eight patients and staff were affected per outbreak. In 37 outbreaks (67%) there were fewer than five patients and staff with symptoms, and in seven (13%/) there were more than 10.
The numbers of patients and staff with illnesses were 160 and 29, a ratio of 5 5:1.
In all the outbreaks the onset of illness was spread over several days. In none of the outbreaks were salmonellas isolated from food, nor were there data on food preferences of cases to compare with control patients.
Information was sought about culture of stools or rectal swabs from patients and staff without symptoms during the investigation of outbreaks. In 14 outbreaks no information was obtained. In 22 of the remaining 41 outbreaks screening of both patients and staff was undertaken. In eight outbreaks (20%) screening was restricted to patients without symptoms, and in three outbreaks (7 general improvement in hygiene, strict attention to handwashing by all staff, and safe disposal of faeces should contain the outbreak. The yield from screening symptomless patients and staff in our survey was only 3",, for patients and 5"() for staff, but there were some unexpected findings. For example, in one outbreak in a geriatric unit screening of patients after the identification of cases led to the discovery of 33 symptomless excreters. In another outbreak in a maternity unit screening identified eight symptomless mothers and infants in one ward. In the outbreaks where numbers screened were recorded about a third of all infected patients and three quarters of the infected staff identified did not have symptoms: unless screening is carried out the full extent of the outbreak will not be known. If the asymptomatic excretion rate is high case-control studies of possible vehicles of infection are unlikely to be successful unless symptomless excreters are excluded from the control group. Moreover, the bacteriological screening of staff may be useful in drawing their attention to the possibility of person to person spread of infection and to the need for careful personal hygiene. To avoid unnecessary and unprofitable laboratory work, however, we suggest that at least preliminary epidemiological data should be collected before screening is begun. Groups of patients and staff epidemiologically related to the outbreak should be defined so that bacteriological screening can be carried out systematically and results related to hypotheses of the cause of the outbreak.
This survey suggests that food poisoning is not the usual explanation of outbreaks of salmonella in hospitals in England and Wales. Person to person spread is the most important factor, but the possibility of vehicles of infection other than food should be considered. In investigations of outbreaks clinical and epidemiological data are needed in addition to, and in advance of, bacteriological studies for the final elucidation of the cause of the outbreak. Thorough investigation of outbreaks is essential of the transmission of infection is to be interrupted and future incidents prevented.
We are indebted to the Public Health Laboratory Service and hospital microbiologists and control of infection nurses for supporting this study. Being an expatriate, nostalgia is an emotion which frequently rises to the surface. For this we can have Elgar's Nimrod, some of the Delius shorter suites, and around December I always return to Hamilton Harty's Carol Symphony-the middle section still locked in my memory as the introduction to a favourite childhood radio play on the once renowned "Children's Hour."
Being an expatriate Scot to boot, nostalgia means vocal musictraditional and historical ballad, the beautiful Burns songs, and occasionally the psalms and pasaphrases from the Scottish Psalter (a stlict Presbyterian upbringing meant Sundays were for church going and Sunday school only). Listening over the years to the stirring words and music has meant that in one memory corner every word of every verse remains intact.
Listening for pleasure on wheels has enabled me to build a library of music and musical memories which have so far carried me pleasantly through 23 years of medical practice.-j P COLQUHOUN, Cleveland, Australia. 
